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(57) [^fFW^Wiffiffi] 

*mSS#J©e!ii*te<c*^T> Htf8E*fflM«?fefe#dal 

his i mm<r>^m. 

1 JHfE*E<£>#J£. 
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[W*^6] flfffEdaliteo^K^dalilfeTW^^ 

[»*3S7] ift!Bdalit£^<Z>K|i|B#. Dal' SgtSWfg 
31f;:&l^fdal»£T<Z)— S5#i:. daliteT©— SR^T 
KDar^gtSOfgStlCiftgftdal 

[fl#Jg8] MCSSS^**-**. ftS^Wfi5|5<73daia 
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fc t « C 'ft)Wfi ©±ft 6 ©itfg^ & ft: * * 14 
^7X5 K©*J£ttSiWJfctt»C, 7 

*n**Ste*3:fc^Jt**ifeT©i&§^jfcHi U £ 

*iKJ:»J*Kttlft±Ofe»K^b5*«**lWIB-r 

*. 

*«W©BWtt. tt*#iR©«6fflft<8Wir*;:tft: 30 

{arf-5fc©-e&-5„ 

5. 40 

*5Ew©-t©te©BW«. H«raanj»»fc«»t* 
tisi«/sc**ft-r * &*©#&) 

aHfa>#*T?**"r*IBIfclti«l*K:fti»T*fi#^ l Hl 
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aaife^s^rrs^^xs KT?»5iteift-r*d:, 75x 

fg£*fflH©g5fc7&<75X5 K^MfctottSfcafc^* 

e«a©ii8i3fl«tTa:*)nft:*»-3fco, m^m©^©=t 

*«ffl©ai— ©ffifc.tn«, tt*©McMtf£«tt3 

mm^ >^ d - 7©-&/£ s jt (£nu$ £ ftBttttitm s 

e#S»«L ; 

tc kbb * a m&xm & tummm * ^ &&&& 
#:^ae : F©a^^'>fe<Ta : 

«3&*^t»«ilB»©*j|S. *«ktf«±JMe©»!6flE& 
#fc*V5T r».fi#:*HHS#j ifc^b. 75X5 N\ 

a * t- u * 7 r - =? * «is^«ffl« t c (4 m.ftnte. v tt » 
ssfc*$sw«. &jttE&Mtt£*s<r>Tj9rs©£j&4b 

CTfeto-fe. DNA,RNA,'<75 1 H*5<ttX5'>/t^K) £f£ 
i) Mfix>^D-7©£tfSfcf:Hft#fc)fcBtt*ift 
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d a 1 : D, L - 7 V - > 7 -fe ^ — iUST" 

dal , ag^:D,L-7^^>5-feV— fe'tSltgjft^ (iF* 
S) 

dal- lilg? : ^D-y^^>fC^-r-5S**jl« 
jg ci-TD, L - 7 7 — > 7 -tr v— ifjtfe^l-* HT&«RIE 

dai-is±:danie? c**t«*«iasa*<rr*!t3E 20 

dTteif J8<Z>fc#) JC D - T V - >©i1-5l5^* il^S* 
TT3) 

dal* Iti : ^Sdaiae^^fff-S^ 

Dal'^i : ft*D-75^>{C#T5g#£J$fc&^ra 

Dal «^ : ^3feD-T^r:>{cM-rSS**^r-r-5«± 
Com" : 9 D 7 A 7 x x a — JIM®. 
Kan" itil-Vf is>W& 
Amp" :T>tr->>J >»tt 

bla:Amp'*ec-r/3-5^^^— tfffliie^ 30 
Cat:Cam" *Edti'05A7iZ3-J|,7t5 1 JI/ r«7> 

amyM : V h y - y £ 7 5 5 — fcT/BiS^ 
g*D,L-77^>5t?- bf*fflV^TL-7 5z:>^ 

<Dn.gi>mj&&&w£Lt£^. mtit&RWPizi*. tit 

X. &mi&%Lm \Z J: 1 TD, L - 7 5 =. > 5 -t T — fe: itg^ 
aWcCfcnfcteJif *©dal - 1 ^^S^<D«fc 5 K, if 
?B©fc«6^D - 7 7=.><Z>W.fflfcffi&!i!>mt-rz> 

r^'J-Xe. (Freese etal.) , ^Dy-j-f >y 50 
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51 :1164-72, 1964,X3.;i/f. (Dul etal.) , :xx-f. A* 
i'T-'J^-— )U (J.Bacteriol) , 15:1212-14, 1973J . f& 

fcifflagx >^ d - -y(Dmn<r>t^\zm<D^. 

>£*UJf§L&t>i§^f::tt, D,L-77^>7tY- tfta 
HgiHS^Sr^rrS^XS H^dal -^tct5^T-€-ne> 
©jf£J# £ W«T -5 <fc V» 5 d <h rt<IE0J! £ tlfc. 

^SrJfAU CICO^^XS HSjga7Sdal 

-r-s^ticcto, dai* ^7X5 h*ttitm®ra«fflfla*H4 i 
Knarsn. ^xs \*<D&mwmsL<Dffl\zmt)ti2>m 

d-77- >**&^k>t, znzmi&^z t>\zum.&M 
daiae^w-ap^^L^^*, ^jwai*ae^ 

S|573'i*^ti , dal , ^'7X= Kiffl^^Ctiaf), 
77X5 K^^^fe^rodal'^ficae^lE^tBra 

(homologous crossover) fCfcOS^P'S. 
■5^ffi^H*M^-5fc*IC, S5ifi#:tfOdaIiie^<t 

#j®*^-r-5aP7i-vdai^gp*®fi-r^«fc 5 

•SDNAt ffi|^(DDNATt±7S: < fiKtEWdal' ite^f .f: 
51^7X5 HfeWjSt*. C^f077X5R|f[ 

#©dal" m^iffi^-a-xff * H>fi±^^^-*ft« 

i*ffl»©^fefr t ffl FI ©DNAfe LTt)b<«d>»«i:t : fo 
{C*e,#^iie#:dar SfH*frOHfn*»l:J:0. da 

dal'ite^^. ^{^$etCpa!-r-5J:otc, tt^*^ 
b#^<©^* L^o dal' ite^f'*0X.T. 7"7XS 
?7 5X Y&MOtzttXO&ft, fetA«/tf;PX 

® ^ \tm o> if 7 a Pitt® ic mm<D tz $> \z ism. ^ 
tf-y^xs KpUBiio^e.©i«ifctSfffiifc«)Jirt«ffl»^- 

L< «^5A^14M^*Dtt-5S®i©fe*tpBR322<D|g 
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?\z£QWB.2n2>rt : ?)l>7.W (NCIB11837) frib^fr 

%Bjt«t t3^^n5^mas#Koft!i©^Jti, 7S7- 

^7X5 KpDN 691, pDN 770, pDN 820*3 <fc tfpDN 1 

mcommz&tDis. 10 

MS2StepDN 11220«^***pb. 
g53EHi:/7X = KpDN 1090, pDN 1 120, pDN 1222*3J; 
tXpDN 1277©#|^:fc<±:tfpDN lOOO©ftHj|81£5ilg|W£©i&0 

140(^5X5 KpDN 113043itXpDN 1290©#f^£ 

I5 0tt^7^5 KpDN 1274©«^£*bU 
^6 0^7X5 KpDN 1800©#|^£SfrT. 

ifflMwi&SI&fT&S ut*^f«J:5(:t5fe07?* 20 

dal'tt. tt^»168tCffi*-r-5DN497^e>f#?>n^ 
fcfv~t?> (Spizizen) . -fUis—TJ >tf ± 
->3-7-JI/ TTJ^S— -9--fX>X (Proc.Natl. 

Acad.Sci.44, (1072-78,1958) ] . ?fefe#:DNA«jiy3& 30 
(WR***^±K«i<kb. f P7A7xZ3-;^At 

^y^XSKpDN 691t*SS-r-5. JtiigLfcDNA*. D- 
77- >g5fc©*B*itt£ jURT -5 D-75- >S^tttt 
Wdal- l^»Kte»-r*. ttBtWdCam" Wo5A 
7i-3-Mtt) KftofcDal'JBJtetftlBWatt. Dal* 
&Can , *KSljWS*SLfcpDN 691 i*©aiA/7^ 5 

jffitt-5fcg>lC, CI ©Dal* Z*tfWRifr%mife& 
3K*H«U Dal*ft»jR-r*D-77:i>K#ttT|IL 
&AK£t*DN733 dal" recE" {ZBMfe&TZ>. BWfe& 
mmtHMtWZDaV Cam'tKan" (*^-7-f-»Wtt) 

©^7^5 K*»6, Dal* -52.0Kb Clal-Sp 
hlBftf-4, Cam" Dal'SSSttDN 608:dal"^lCi5tt^y5 
X 5 KpDN 820:Carf« : t'©2.6Kb»fM-»C^D->{tt"-St 50 



) #^2 5 7 6 9 7 0 

8 

4.6Kb<Dmt&Z77 7>3. KpDN 1000^#e.n^. L*>L 

ft*«5i:«!>/77S KttffiifliliiftAfciadar^saie 

^Trfitft^UtlffiJttttOifefiflc (fc&AKDN 608) \ZtSlf 

*dai- ia«ie»fr ttBiMc 

om" aRtt**-r* H i ©fc^Dal* 

*&«5S£Jl©»**i*6-rfcAfc. Tti£©dalffl£^£ 

-XtdaliteTS-ftiM^EcoR liEcoR 5T«J«U 
*lVTrx*V*£U7 > — -KBal 31*Mffr*. tHffcjg^ 
tt&XttU Can'SfttttttSDN 608. dal ^BWaM- 

s. daiae^f tc^&sr^-r-s^xs F*fir»WE 

IftflcttDar Cam" dallies taaft 

^^^r■r^^S3Et**f^^fca^>^cdal , fiis**^?^ 

5 K. pDN 1274 Com' dal" © 1 ^ <h7£?C!|£&£ii--5. 
CarfM?tt©tt0.1X»WE!W*taDal-Tr»O. dtt 

«^#&fe#dar jfifc^;Wf |^Jfe;U;:<fc DpDN 1274* 
eOTdal-^#ct?fiirtft>L&tl^:fc»-^»^5. D-75 
— > <D&tET-e ^D7A7iZ3 — Jl/^flE&TJcUt JiT 
^tg^tCpDN 1274#£&:b*l. fOtt>7"7^5 W 
^WtfcDN 1280«Daro^^-C*S„ DN 1280^5©^fe 

*DNA©-tJ-y>ffi3>«fK:J;ntf. HISc:n«^»jufedai 

^&*-TSJ:<t^fc3&»S. d©dar^1&*. DN 128 
0* tt, a 1 ' Jtfi^ *J J: tfffcftflEfc * -5 

©MSjBtSET*DNAtffl[g<iDgp»©M73**rT*dar :/ 
WSH (fci:;L«pDN 1090) bfc*» 
oT, fflBHMft^-fciOdariie^oy^XS K^SSe 

M^cei^s^sit^T-t, it^jWdar^Kift-r 

^n<$A. 7"7X5KOljfttt)IJ J ?' 
DaI':SSiSlC#T-5<&#T*£E<. 7*7X3 FttLtfU« 

fcaE-r*DMAtffiraODNAT?»4A< ^±*dal* &f£«£^ 
£W"$"-5dal* K\ pDN 1277£f£-5. Lfc*t 0 

T. pDN 1277*m»fcdaI-$«lcH±©#KteifefcRKrK: 
«BHatftA.fcJ:0dal , ©^ , 5X5 H*»6S6fi#:^©te» 
jWECSfc^. ^tVPH. DN 128012, D-75x>Sr 
**J4V»*flt«f»T?, ffl#te&ft#'fTdal«fH^<!:&-r 
•S^DN 1280T«^$n^EcoR 5g|5{4Sr^"tfDNA<&# L 
fcHdal'T^X* KH^LMaftdant^T**. 

/^JUXC 599 (NCIB 11837) ^ 6 <D^)V hf—y 5 7 
5 7- fcftC*rr5jteT£dar 77X3 K^tegt$i± 
-5. 2007"7XS KpDN 1130tpDN I290$:f^-5„ 20 
O^XS KttW73t*>7"7X3 KpUB 1 1 0OT|g®tSltg 
t«HBdal*«ttfaiyMJie^fc*-r«. «r»fn©7 r 7X 
5 Ht>t»*»a:*tt**K»c*fLr , bWtt*4-*.!a:t>. t* 
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^X^FpDN 1130<hpDN 1290£±fEttj?**DN 1280^ 
MW^o DN 1280«c«. ±i£lx7cJ;5lC, Dal** 

CDftiDaS^ttpDN 1290£tt*£nT^&:^o 

#6nfcJBJCte«t*DN 1297 (=DN 1280 pDN 1130) 
tm 1300 (=DN 1280 pDN 1290) ig^CD^^y^ 
X5 F£5£ttfcO^TttHrt-* (*Jfi«7#HB) o DN 1 

DN 1300£ig*-t£i:, — >^^fir*tftT<B 

Sn^Vio L**L&#**6, D-7^~>£igJft^Jn*-5 20 
IBIlBttb«b«y9^^ Hft*< b» Amy" Dal" K 

ttMlCMalite? t D - 7 5 - >B#tt*HB2g«9E 
SIR 

»*<OilWL» Bal 31*^U7— waa* *-u=*-dna- 

U >*— #A*±t«)NA<OT4-Uif--trSffl^3ta*S 
>H A-f^^X* (New England Biolabs) **6<DBP 

■T^TCDttWfttt, ffi^*168 (Xtf> ? -if>, 7 40 

U-fX>X, 44: 1072-78, 1958) ©BS^ttT?**. RUB 
200:aro I 906, amy E07, amy R2H\ 7 ^ > 

^ -V>^ (Dr. Frank Young) , :z~/>C— >^-f ^7 

D^xX^— (University of Rochester) , — ;x — 
3 — 2?a>Sf#fc. SL 438:trpC2 {M^miSL^^TSZtWr 
7— bf^^c) te* A— r-f (Dr. Kim H 

ardy) , /Htyx> (Biogen) , 5^*— 7**6f# 
fc, DN 497: amy E07, amy R2te, SL 438** 6 OlfefiftDNA 
SJfli^jfcZlRUB 200CDaro + ^Rte^#:TSO, QB 1133:a 50 
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ro I 906, met 85, sac A321,amy EteK^ — -Jb— *J 
;U (Dr. Georges Rapoport) , IRBM,/1'J**6 
f#fco QB 1130:dal,met B5, sac A 331, amy 
X Vx-*t4v& Xbytr -fe>^— (Baci 1 lus G 
enetic Stock Center) , 3D>/U, :*VVf :t"^S# 
fco DN 608:dal-l,met B, sac A, amy Eta, QB 1130**6 
<0»fe#DNA£flH>jfcQB 11330>aro* 
MT 120: len B6, rec E4 r." m.*tt, "r)V* 
9tt (Dr.Teruo Tanaka) , H»{tJ5R**{t*W* 
Br, 3(^**6 DN 773:dal-l,may E, rec E.sac A 
tt, MT l20A>&©8feft#DNA£ffl^j&DN 608<£>met + rec E 
JgfWetfttBliaTfeS. DN 606tt:/9X3 HpUB HOT® 
Stfe&SnfcDN 608T&3„ 

±MWWIKL 10: thr— 1 leuB6,cod Al, trp-64, pyr F 
101, nis 108, thy A6,arg G66, ibv A634, thi — 1. air — 1, 
deocl, lacyl, ton A21,tsx 95, sup E44 (&4X r ?> (Wi 
jsman) „ vx^K UX-.+tAX (Genet. Res. , Ca 
mb.) 20:269-77, 1972) Ji, A*^y 
#V> (Dr. Barbara Bachmann) if>f — 3U vx^-r* 
-f vi? xhy? -fe>^— (the E.coli Genetic Sto 
ck Center) , 3*^yK0.S.A (CGSC 5466) **6f# 
6tl£o 

2.7Kb<OpUC9«7>fc!^U >ISttT?»t), pBR 322**6 
Bf#Sft5 r^x^f7 (Yieira) 6. (Gene) 
19:259-68, 1982J . 4. 4KbCOpBR 322taT > tf ~> U > £ 
^h^-tr-T^ ij >tc»LWte£#;i« rtfUCfr— (Bo 
livar) 6, > (Gene) 2:95- 113, 1977J . 

7^7X5 HpUB !10<hpBD 64 f{f*)i7yr> (Grycza 
n) 6, >?x<. M^U:*"— ;U (J.Bacteriol) .134:3 
18-329, 1978*J;tfyU^ , yr>6, S^x-f. rt&TV 
141:246-53. 1980) tt, ^tl-^ntt^»*BD 36 
6£BD 624**6¥SI$n^o pUB HOiipBD 64taMy7(J:fc 
tH-^-i z/>lZMi±$:^7L, pBD 64«^fc^P7A7x 
-Zl-;i/tcWtt^^X.S 0 fefLWf*BD 366^BD 624fri/\* 
^;i/X s j3L* ; r4yt7 Xbytr -tr>^— (Bacill 
us Genetic Stock Center) , 3P>/U, ^r/\^^, 
*a**6#6*lfc («c©7r-f ^*#BGSC lE6t5cttKiE 
22) o 7. 6KbCD7^X5 KpDN 452tai7 p 5A7x — Zl — 
;Ui*^V>f 5/>fc»tt*#;t, tt^MNCIB 1 1837**6 

^>o pDN 452(D«^«EP#ffFttl®^84301994.4^ia«$ 

n>tf^>htt^M«HB@ta, tXf> (yasbin) 6(C 
Lt^^THBSW (^x>f. /ti^>Jtf--;k 121:2 
96-304.1975) „ ^^^b^M (700rpm. 3^W) tcj; 
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mmWL£M&TZ> (0.4%2MlO-X, 0.04M Hgcl2i5cfc 
tfO. 002MEGTASrWTSX If^— t?XO*/h*ift (X hTS? 

JrZf -tf--fX>X,USA 44:1072-78.1958) ) o D 
NA&ftl;fciE^4fc&20#m37t:TlB<fc o L&**6-f >*:x 

LB (lOg A*^h h'J^h>Bacto tryptone. 5g rt 
t?b »#aa«*«ttfl0g Nad/* (*) .DH7.0) 10 
T^CJHil K - 1 2**No. 80 2 £ — L *> O £500m 1 LB 

*!H00«fcfiHRU 37rT0D, S0 =0.4STitm-r-5o 
*St**«l»b, lS^MBfiK+fcimU 15#ffi3000rpm 
TtHte^i^ ry;UA*— ;i/ (Sorvall) GS3n— 5 7 — J . # 
0.1M Cach 200ml 4> KlfflRS;*** 20#|B]*IC4M1U I 
0#flB3000rpm^t§]i|££l±, »0.1MCacl s 5ml^JC|?!!g 
20»$M*tr4S:H-r^o ^T^^U1rP-;i/£ 
10%^TiJDA, HS**tU -70 

fi&****T45*HB, 37 , CT2 4MB>f >*i^-h 20 

250ml LB,0.4%y;U3— XiSitXaa&Si^ttW^T? 

U 4ml|gWf&l (0. 025M h'JX • Hcl, pH=8. 0, 0. 01MED 
TA, 0. 05M£Oi/P — X, 2mg/ml U A) KfflBiBSii- 

l^ffffig2 (0.2M NaDH, 1XSDS) tl^t^o #C^T6mI 
H«*£3 (3M Na7iZ7 : —KpH=4.8) *in*., 
SBOflflJOlCf;:^, tt^T204Nffll9000rpm (VJkrC— 30 
Jl/SS34O-^-tfJ«45000g) TSit^MK-r*. ±M?££ 

o.6^» co?&-f yyp/v- ;i/TarrArSii\ i.2mi ste 

(0.05M MJX • HC1, pH=8. 0, 0. 005M EDTA) £20m « 
»t5RNT— bTA (^-»J>#— ) (2mg/ml) KpfJRffl 
^tS. 30»«, VTi65M^1ff4 I -C, 4.0BlflffF 

?&4 (80g CsCl<h56ml STE) to. lml EtBr UOmg/mlX 

B$M45000rpmT^il^ii-rSo ^T^X^ F£il<£> 

awi^ viTas«-r*j:'5fc»nar 

So 40 

P^A:7xXP — ;W <t, i&gft5«100Mg/niI 0-7 
5->*frOLB^ , r«W[*ffa:3. MISS 'J*/ 

Sffiffi2(0 1$»t^»^5 <0.2M^'J^> 
>, 0. 2M NaCl*3«trJfl % SDS) 3&&<DM&&m^ 

So et«^xsttintrai;T?fts. 50 
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LB (0.01MU >B!*pH=7.0<tiaa3Q:fii^*«*5J:^iB 

*#CfcK* CI tfitMilVfc: «fc O : 1 : 
4«kl«^-rft. 2:»«*3©»m5in 
17x7- ;Ut.0.5mI^DP*;|/A*JPAS o 3:19000rpm 

TgiL^lS, ±^£x^/-;i,Tir^£^ 400 

M«/^«^6 (0. 05M HJ X • HC1 pH=8. 0, 0. lMNA^-fc: 

400m 4f|flfft6lcMlH^l£\ HnrA^tt, ifc»U 1 
00m fi TE (0. 01M HJ X • HC1 pH-8. 0, 0. 01M EDTA) £ 

VI. £?fefi#:DNA(DBSgl 

mom\mm^^o^m^.<D^uy hsi.iminaF 

m (O.OSMh UX • HC1 pH=7.4,0. 1M NaCl,25%f>3 
m) fcfflRMSttS. 100/* «U*/5r-A (25mg/ml) <t 
150^£ EDTA (0. 5M, pH=8. 0) £*P*_So M^ZZlX: 
T30#fHH >*zl^— hTS 0 2ml 0. 2%SDS£r}JDX., 37 
tTiOM^ >*3-A- hfSo S^#I0. 95ml(C^^lg 
CsCli:0.05ml EtBr (lOmg/ml) Sip*, VTi65D — 4^ — 
*Tig^*45000rpm, 15 < CT20KpWS 

t5ifcl:J:OI»<o EtBr<^-r V7"D/iy— ;UTatH 

L, »tt*2WFWTEE (0.01M hUX-HCI pH=8. 0,0.0 
1MEDTA) tC*fLSW-rSo "A^mm^TEEX^ml^m 
Wis, 7 x / 2 H*±^ D D*MT 1 BtttU 
"TSo 0. 1M NaClt?&X^y— Jl/TDNASttT^Sli:, 1m 
1 TE (O.OlMh UX • HCI pH-8.0, 0. 001MEDTA) 
to »fifla)NA©»«*4TCJCffO. 

y^X^ HpDN 1050CD«^ (I1H) 

^^X^ FpBD64&fMK»*EcoR l<hSph ltMl, 
3.6Kb»fH-«:±JKWy^X^ HpBR 322^ 5 (DO. 56Kb Eco 
Rl-SphlWH-tattT*. t#^nfc4.2Kbc^y^X5 Hp 
DN 69H4^D9A7xX3— J|/i*^'7-r>'>BttS# 
^ 0 pDN 691^0. 4Kb Hind 3-BaraH lBrif 
^X^ HpUC 9(7)0. 02Kb Hind 3-BamH 1TI#M§ 8 
f#bn/t3. 8Kby^X^ FpDN 720J4^ P ^ A ^ xxn — 

pDN 720O2.8Kb Ncol -Ncol©f>t^pDN 770O1. 8Kb Nc 
ol-NcolKfJtTB^&^So 3.6Kb(DpDN 770t4pBD 64<D 
gSS^T**9, ^D7A7xrD-Mttm^o 
W^n^:2.8KbCOy^X5 HpDN 820tt9D7A7iZJ 
-^UiS^tt^^^So pDN 820« l^c^HgiA lffl5tta<BBtt 
SOrTSO^WBalSl^mftL, Cin*C<t O0. lKb©Bf 

>K Xi7l/T- (No. 1001) ^6©Bgl2*U=f^^U 



( 7 
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^H 'J>*-taiS-r-B. Bgl2U>*-l«tfl-L 
^O^A^^l-=I-;H^^4^^*-r^2.7KbCD7 , '^^^ Hp 
DN 1050««, d©5gttfi^toa>5¥«Sn*. 

^XSFpDN 1122(E>$f^ 

i7 p 5 A 7 x. — n — ; 1/ 1 * ^- v -f v- > <7) as ft £ 

^^igae^amvM^Wf ^7.6Kb^)^^X^ HpDN 452IC 
AvalSrffift^ii-, X* VX ^ 1/7- KBal31Tffla U E 
coR lrt'J^X^U^H U>*— (A-f *"^#No. 10 10 
04) SamSS-fr, EcoR lSJBftS-B", T4— >J itf — If** 
Cma'S&teteJ^MDN 497. amy E^»KK*Si4- 
-5. lflOAmy*»JHE*IBtttt6-6KbC!)^9X5 Hp520 
-20£^tT o p520-20a7S5— i?4Jl*tt*>fc< tfcpDN 
452<Z>JK*K<tfT&£. 

p520-20CO2.7Kb Ncol -Ncol WH^pDN 770 
<D\. 7Kb Ncol-NcolBfrJf (HJ560IJ 1 © J: 5 dMCD Tfi 
£J£;t£>o »6tl>t5.GKb<D^5^5 HpDN 808teamyM£ 

pDN 808O2.6Kb Ecol -SphlfcfrJtSrpDN 1050(752. 4EcoR 20 

i-sphiwH- mmmi-emm tb^m^^o t#e>n 

fc5.4Kboy5X5 HPDN 1 122teamyM£WU PU?A 

dalitfi^<E>^D-x>^ 

ttflW 497**©»fiffDNA« 3 /£ gi^X^ 
HpDN egiCam" Kan* 1 # g iCfHIBB^Bain 1 tSphl £5§£ 

K»fl:3-&s. HDNA*fi£U T4- 

U#— tf^aSSL. DN 606:dal" pUB 1 10:Kan R ^Hfc 

^*r^ 0 tt2oo©Dai # #MEtM^©3 , s» n*vmmm 30 
^ p dn 69ift*o»iftAy5^5 Ht**s-r*eifc*3S 

l^T^cfc^tC, 10j&tCam B K:£:*. dODal* Cam'^g 
!EiMHIIS*>5:/5X3 H**IMB3*U Dal'-jBKte^DN 7 
73 dal' recE-«c^»KteSl"r§. ^ntcttfit UTDaT 
JBKte^«fflS@^Cam R £Kan" fc&S. ^J€iE&*HflSte#^ 
lC'>gCD16Kb:/^X^ HS^-rs^itfC**. 

^(7)^7X5 H*>S* Dal*«3KSiS:#7L52.0Kb Clal 
-Sphl#rif £DN 608:dart*©y5X5 HpDN 8204)Clai 
tSphlflHflrtlT^D — >{fcU fi^^X^F, 4.6K 
b<DpDN1000**#en£>. 40 

pDN1000»C*5tt«»»Jlfi**8Bffi©flfeHS* 3 0£5k 
to ^R^«fflfl§*DN 1000=DN 608 pDN 1000*. 1984 

¥12£ 7 BIC ^->3^;l/ 3l/i7~>3> *!/ -f> 

yxh'JT^ WfU7 (NCIB) , h U — U+h-^ 
U 8E3##NCIB 12029*^^. Stlfc. NCIBte977^<£> 

T*^>o 50 
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^giSKlcJzO, ^D->{t»fi(W»M-««IIBEKdal 
fltfc? <dar'^«aE»fltt:J:DJ£» St*D-75 

l:*fe*©daiae^t^D->{t»e#WJt©MO« 

raa*A*«r«t5K, ^xsntaca 

n"Tttfc<Dal* K«2tt<0**dar fcJMMESW*. 
2:»ftflefci5^Tdar 1 T?**m*ffl«a>5W»£ft* 
y^X^ H«0.2Xttdal"-C*a CfiMfldal* H 

^*8«»flc««tBraiftJftAK:«t0dar ^5X5 H'MMWE 

war 1 mm&m&zffio - tttT*&v>. 

3:ttW*fi#DNACD1J-1f>j*»*TK:J:D, ?fefi#CIal 

-sphiBftf-a*pDN iooo^e©|pii;>c€ra«)»fiti:/w y 

U7KMt^^(i:^e»^§c pDN 10 

OO^fetta^P— — >^©gr^tt^6<Z)*€ra:daliftfi 

S»J4 

^9X5 HpDN 1130CD*|g (»3H*J:tf«4H) 

dal^e^S^TTSpDN 1000 "(||Sfi0!l 3 JiClal 
ffffi3^BI*an, X^VX^l/7— fe'Bal 31SJIWLU 
BamH ^ ^ 1^*^" H U >*— (/Vf*^, No. 10 
17) TM^n^o f#^nfe/7X5 HpDN 1090ttdal* 

pDN 1122 (^I«2^5) £Sph 1 iBgl2T*»»rU 
4.4Kb#ftf-£pDN 109002.0Kb Sph I -BamH lSffJtT^ijg 

f#6n«:^X^ HpDN ll30ttamyM* tdal* jttef* 

y^X^HpDN 1290CDP^ («3H*«k<CX*4H) 

4.5KbO^X5 HpDN 1120 dal* Cam" tt, Sph IS 
tfiftb&pDN 1000^X+VXi7 1/7- tfBal ,31*YttBg 

i2tsaci*u=f^^u-^H 'J>^7- (^-n^enn-f 

^-^7p,No. 1001 iNo. 1005) <Z)M*<OJf AJCiOttiaia 

pDN 1110ttl^<OEcoR 5fiTfflftL, X*V^?l/7 
— if^Bal 3iefHYtU, 2 O^Bgl2^ 'J zfx ^ l^*^- H 
>J>*- (/W*5^.No.I001) tllStSo »J>^7 
180^575 H*SBi<0]Bl^K:«tt)Bcl Ifi*^ 

a 0 tf^n^y^xaHpDN i222ttdarate? i **L, 

pDN 1222(00. 7Kb Bel 1 —Bel Iftritte, pDN 1090093. 
5Kb BamHI — Bel lESfM* (HM^J4) tittt"rs. Jl^tl 
fc4.2KbCOy^X^ HpDN 1277(idal* itfc^ S* L ^ p 
yAy^-^—Jimfe&^TLZo y^X^HpDN 1277S 

dn 1280 mmms&W) #snza)N 

1517 (=DN 1280 pDN 1277) t*S^5>3^;U 3|/^7y 



( 8 

IS 

3 > or? -f yyxh'JTJis A^f'JJ, b—'J — 

'J-th~3=- Xf- ->3>, 7Af-{->, 737h7 
>h*{C. 1984^12^ 7 BMT^FKLfc. g3#^WUCIB 
12030T?Sofc. 

2.6Kb Sphl-BamH lfcrJt£pDN 1050 (HM^J 
nrB*bfcJ:5l:iB) ^?,©2.5Kb Sph 1-BamH 1 
t(r«t 0. pDN 1090£4.5Kb©:/7X5 
KpDN 1120dal , ffi*Cam''v^-r-5. 

pDN 1265 amyM' Cam" it, EcoR 5£tg{tLfcpDN 1120 
<OBal31X^V^^I/7— tf«ftt^tlti^<Sph ltSft 10 

2.9Kb©»fJt£, Sacl^-'J r/X ^ V 
Oc=f- K U>7J — No. 1005) t. EcoR 1 

£?8{t UBa 1 3 1 V X >7 1/7 — if Id «fc 0 1# «=> nfcp 
DN 1130©2.9Kb»r>i-<i:gifgU ^TSph l&ffiitf 

f#^nfc5.8Kb©y7^5 h'pDN 1265ttamyM' $f L, 
^ D 5 A 7 x. =. 3 — MZtt Lifted*. -5 . 

Spnl-Bgl2*ffl^TpDN 1265£*S#rU 4.7K 
bSfit^pDN 1277CD1. 6Kb Sphl -Bgl 28frtt-<tS«£T&. 

#5ftfcj!<j6. 3Kb©:/7X5 KpDN 1290teamyM* tdal* 20 

£D — Mtdal'itfc^fciSW-* 5 u g©pDN 1090£fM 
PS^sgEcoR ItEcoR 5T?«J»fU &V*T£©KH-S60» 
IHl+y^f l/7~ ifBal3lTtHtffcU DN 608: 

iti^ft^ns. in5^7X5 FpDN1274 
Cam" daPOlO&ffl^TDN 497«c$'0Kte^LCaI^ , 

a*?-r*t, sfe-a^dai'ae^pDN 1 274**5 ©da 30 
*Tti $ ;t «6 t & 3 5 #Da 1 - t & 3 mvM&mm. 

S«|0.1%«en5. g&KpDN 1274^75:t>n>t^. 
0SCfc&iSfflJI&«Ca^] , fc&*jW>artt»*. £©**, DN 1 

280OT^-fe^DNA<z)-y-»f>te^*f{c«tn«. $mizz.n& 

£*^g#©Dal' agiffl^OiiMESieJ:**^ t> Ln&l^ 
^S««a«10-'^TT*-5o ^XSKpDN 1277= 
DN1517 (0U5£0J5#Hi) SrW-r^DN 1280«Srf6$n 

mmm 7 40 

dalfg^lCiStt-Sdal* amyM' ^5 F©5feJ£tt 
?g3E-X*5XS Fffl-S-frDN 1300 (=DN 1280 pDN 129 

o) o^tt*«ttfjftfift^*a5t«iii*»-r*y5^ 

DN 1297 (=DN 1280 pDN 1130) #c<hDN 1300 (=DN 1 
280 pDN 1290) tfflaDZ-n$, lOmM© 'J >gtfj 'J 
V AUfflf &pH= 7 . 0 1 0. 2 % y JU n - X * fflijfe L L - 7 

fB«tt!t;:Jg«U £S9©¥#£200m Mg/ml D-75 50 



<ft&2 5 7 6 9 7 0 

16 

T. Amy' no-- (£gKT#*J100) ©fflfifc. VkWkft 
\z Ufctfo T D - T y — y £*TT -5 ttlT b * n L 

fl»:D-77 = ^*fctt 

©Amy-*fflB&©Sffi 

tt lift 

7*7 X 3 K 51% 68Amy- 85 

DN 1297 pDN 1130 2% 20% - 

DN1297+D-ala n pDN 1130 60% - - 

DN 1300 pDN 1290 0% 0% 0% 

DN1300+D-ala" pDN 1290 60% 90% - 

1) D-T7->-£WT-?«*Wr20t«:ft 

us i o , ^^x=kpdn nm-mmmzk 

t<y7XS KM£ttDN 1300 (85ittftKit*»faAW 

4"©DN 12971fJt©68tH:^AiDy-|fflfla©*Stt20%TS 
0, Cin«y7X5 H^Sftfiff^eDdal'jttg^Ote* 

^5X5 KpDN 1800O«aS (JB6H) 

pDN 1222COI. 4Kb Bgl 2-Bgl 2»rM- (^4 0#flg) t 
pDN 1050(01. 5Kb BamH 1— Bgl 2 SUM- 3 0#fig) <h 
Sr-a-^ii-TpDN 1284€-^-T-S. 

pDN 1284*>S. 1.4Kb Bgl 2 — Sal lBfJtf'SStt-Sdar 
ae^^amH liSal lT«IW*nfc*AM*lllf ^"5 
X5 H^i7^— pBR 322^te^f-5. 111x^7X5 
K. pDN 1800: Amp" (7>tf->'J >Wtt) JlWlKtt 
^BftTKL lO^K^bTDN 1800:pDN 1800t*W# 
Stt-5= DN 1800«cttl985^11fl22B»CNCIBtfFKSn 
SSS^NCIB 12181*^^n^o Lifc/^oT. SFK©* 

ffi) . TKL 10«42 < CTD-7^^>S*tt«3KM$:^-r 
**DN 1800tC*5l»T«c:©S*1t««IX.e.tl-5. iE-n*$ 
A.. tt^«©dalitf5^**T^pDN 1800ti7 5n>5 
■fe V— tfiStt**fcjfc Ufc*»«f«cfcD - T 5^ >S*tt 
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3f lHtt, y^X^ HpDN 691, pDN 770, pDN 820i5cktfp 

dn mo<Dmm&mt>-tm^$>v , 

ffi2HttpDN 1122<0#»*»bTBST*tK 
S3@IJ/7X^ HpDN 1090. pDN 1120,pDN 1122*3<ktf 
pDN 1277<Ofl|^*5ctlXpDN 1 OOO©ftU|fia^ffiffi<0JttB* 
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* 4 BH^5^5 KpDNl 1 30*5j:Z>*pDNl 290<!!)*ijfi£*b 



[RIB] 



EcoRt 



EcoRA 



Hgi At 



Hg\A1 



Hind 3 
BomNI 




Nco1 



( 10 ) 



5 7 6 9 7 0 



EcoRt 




Avol 

EcoRI EcoFM 




Sph 



( 11 ) 



^ffF 2 5 7 6 9 7 0 



[S3B] 



Nco1 



*- EcoRS 

EcoRI 



HgiAl 



BcM 



Bgl2. Sod 



BcJ1,Bgl2»Bgl2 
' EcoRI 
Ncol 




( 12 ) 



Wfff 2 5 7 6 9 7 0 



[*4H1 



BcoRX 



BomHt 



EcoR5 



B9I2 



Bgl2/8amHT 
EcoRS 




Belt 



EcoRI , Clo1 f HM3 , PsII.Solt 
BcmHt 



EcoRS 



Bell 



Bell 



EcoRI 
Sol3t 
Sphl 



EcoRI . Clot , Hind3, PsM , SoH , BomHl 
1 

BamHI 



Bgl2,Bgl2 



Bgl2 




Bell 



Sphl 



EcoRI , C(o1 % Hind3 , Pst 1 , Salt . BomHl 
Ncol.^Hft^ Sad 



BamHI 




SpM 



dot 

amyM * 

C0\ 



) 



( 13 ) 



^ffF 2 5 7 6 9 7 0 



[15 0] 



Bo id HI 



Nco1 



EcoRS 

ecoRi 




Ncol 



BamHl 

Nco1 



PDN 1090 JMfBctt E^o^.E^oR1 1 BdI31 >i ,. f P DN127< 

2.0, 



Ncol 



SpM 




Bed 



Ncol 



SpM 



do I 

cot 

[ft 6 HI 

Soli 




' 4* If 2 5 7 6 9 7 0 

(soint.ci. 6 mwmn jf^mmm^ fi 

C12R 1:19 ) 

(56)##Xift Biochemistry, 23 (22 
) P. 5182-5187 (198 4) 
J. Bacteriol. , 153 (3 
) P. 1439-1450 (1 98 3) 

(*> ^fflJStfr >^-%fr (19 8 4 
. 6. 10) P. 61-72 




